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DATA FILE MANAGEMENT SYSTEM AND METHOD FOR BROWSERS 

This application claims benefit of U.S. Provisional Application Ser. No. 
60/209,052, filed June 2, 2000, the disclosure of which is incorporated herein by 
5 reference. 

FIELD OF THE INVENTION 
The invention relates to Internet web browsers, and, more particularly, to data 
file managements systems for browsers. 

10 BACKGROUND AND SUMMARY OF THE INVENTION 

A variety of available web browsers are used to access the Internet, 
Microsoft's Internet Explorer and Netscape's Netscape 6 are two widely used 
browsers. Other browsers, such as Konqueror, Opera, Mosaic, and Mozilla, enjoy 
wide popularity. Typically, a browser stores data files associated with Internet sites 

15 and web pages, or other network sites, such as a LAN, WAN, etc., on a user's hard 
drive, usually in a dedicated storage folder or directory. Such a storage folder or 
directory is often referred to as a cache. The data files are usually graphics files, such 
as jpg and .gif files, and text files, such a .html, .txt, .asp and cookie files. Usually 
the text files define the content of an Internet site or web page, and reference the 

20 graphics files to be included in the browser display. Each data file stored in the 
storage folder includes a file name and data stored within the file. Also, there is 
additional data stored and used by the browser's data file management system. This 
additional data is usually in' the form of data fields indicating the Internet address, 
size, when the file was last modified, and when it was last accessed. Commonly used 

25 names for these data fields are "Internet Address", "Size", "Expires", "Last 
Modified", "Last Accessed", and "Last Checked". 

Several of these fields can be used in conjunction with a "Conditional Get" 
command as specified in the Hypertext Transfer Protocol specification defined as 
"HTTP/Ll", June 1999, published by the World Wide Web Consortium, the 

30 disclosure of which is incorporated herein by reference. When a user browses the 
Internet, the data files for each Internet address the user accesses are automatically 
stored on the user's hard drive in the storage folder. The data files for an Internet 
address are stored and are accessed on repeated visits to that address to reduce the 



Docket No. 10252-0020 



Express Mail No. EL592238013US 



amount of data that must be downloaded. Illustratively, this is accomplished by the 
browser searching for a data file on the user's hard drive that is identified by the .html 
or .asp file for that address. Once found, the browser sends the "Last Modified" date 
and file name to the server. If the file has not been modified since the "Last 
5 Modified" date, the server need not send the file but only an acknowledgment. This 
significantly reduces the bandwidth requirement of the system. Similarly, the 
''Expires" field, which contains a date, can be check against the current date. If the 
current date is later than the "Expires" field, the client will request a new file from the 
server. 

10 Computers have the ability to store many megabytes (MB) of browser 

downloaded data, thus allowing data from more addresses to be stored locally and 
thereby reducing bandwidth requirements and increasing server response speed for the 
user. As a user continues to browse various web pages, the number of data files 
stored on the user's hard drive increases proportionally. However, while browsing the 

15 Internet for product and/or information, the user will access data at many Internet 
addresses that are of no value or interest to the user. Nevertheless, the data files for 
each address are automatically stored on the user's hard drive regardless of value or 
interest. Over time the amount of data stored by the browser can become excessive 
and tend to slow down the response of the browser, as the browser must search 

20 through possibly tens of thousands of stored data files contained in the cache. 

Illustratively, most web browsers allow a user to specify the amount of space 
allotted to this storage area, usually as a percentage of total hard drive space. 
However, as this data increases in quantity, the response of the user's computer to 
search and find these stored data files will decrease. Additionally, current hard drives 

25 have a capacity of at least 20 gigabytes (GB) or more. Thus, setting the allotted 

storage space to even a small capacity, such as 1% of the total hard drive space, results 
in a storage space of approximately 200 MB. Thus, over time tens of thousands of 
files may be stored in the drive space, resulting in decreased access time to data files 
stored on the computer and difficulty in searching the storage area. 

30 Browser data file management systems attempt to compensate for this problem 

by allowing the user to "empty" the designated storage area on the hard disk by 
deleting all of these files. However, this also deletes files for addresses that the user 
would be expected to access in the future. Additionally, if a user desires to delete 
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certain cookies to ensure privacy, the user cannot easily determine which cookes 
should be save and which cookies should be deleted, especially if the cookies do not 
contain descriptive names. Thus, the user is often left to "guess" as to which cookie 
to delete. Often, users will err on the side of caution and delete all cookies, thus 
5 deleting cookies that the user would otherwise keep. Accordingly, when the user 
visits a web page of interest, such as an on-line shopping page, the user must again 
input relevant information that would otherwise be stored in the cookie, such as 
mailing address, e-mail address, and other contact information. 

Browser data file management systems also attempt to compensate for this 

10 storage problem by adding a least recently used ("LRU") algorithm in conjunction 
with the disk space limitation for the storage of the data files. The browser, through 
the LRU algorithm, will remove the oldest data files when the allocated hard disk 
space becomes full. The LRU determines which file has been least recently used by 
interrogating the "Last Accessed" field. By allowing the user to limit the amount of 

15 disk space allocated for the browser storage of data files to a smaller amount, the 

effects of handling large quantities of data files are minimized. Thus, if a user elects to 
specify a storage space smaller than 1% of the disk capacity, such as 5 MB, access 
degradation is minimized. However, the small storage space tends to becomes full 
soon after browsing a number of addresses, and the LRU algorithm removes those 

20 files most likely to be accessed in the future. Thus, the bandwidth requirement is no 
longer minimized, and access time between the client PC and server is increased. 

Finally, a user may interrogate the contents of the storage area directly, 
searching through addresses stored therein and selectively deleting each data file not 
of interest to the user. However, this method is labor intensive and highly inefficient, 

25 as usually hundreds, if not thousands of data files are often stored in the cache. 
In addition to deleting selected files, a user may desire to interrogate the 
contents of the stored data files. Illustratively, a user may want to ascertain all stored 
data files associated with a particular Internet address. One method currently 
available to the user is to selectively sort the contents of the stored data files by the 

30 Internet address, and thereafter scroll to the particular Internet address of an associated 
data file to examine related files. However, this method is time consuming and does 
not often list all associated data files together, e.g. the cookie file associated with a 
particular Internet address will be listed separate and apart from other files associated 
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with that same Internet address, as the cookie file name often begins with "Cookie:'\ 
Thus, the user experiences difficulty in ascertaining the full set of data files associated 
with a particular Internet address. 

5 SUMMARY OF THE INVENTION 

According to the invention, a system for managing a plurality of data files for 
web browsers is provided. The system includes a storage area on a computer storage 
medium, the storage area storing the data files; a computer configured to access the 

10 storage area; a first database configured to index the data files stored in the storage 
area; and a program configured to generate automated search strings, the program 
further configured to search the database index according to the automated search 
stings and identify data files associated with the automated search strings. 

Also according to the invention, a system for managing a plurality of data files 

15 for a web browser includes a computer; a storage area on a computer storage medium, 
the storage area storing the data files and accessible to the computer; a database 
configured to index data files stored in the storage area during a single browsing 
session; and a program configured to search the database and identify data files 
indexed by the database. 

20 Also according to the invention, a method for managing a plurality of data 

files stored in a storage area for a web browser is provided. The method comprising 
the steps of indexing the stored data files in a database to provide a database index; 
generating automated search strings based on the stored data files in the storage area; 
searching the database according to the automated search stings; and identifying data 

25 files associated with the search strings. 

Another system according to the invention comprises a computer storage 
medium; a computer configured to access the storage medium; a first Hst of network 
addresses stored on the computer storage medium; a storage area on a computer 
storage medium, the storage area storing the data files; and a program executable on 

30 the computer, the program configured to identify data files associated with the first list 
of network addresses and delete data files not associated with the first list of network 
addresses. 
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Another system according to the invention includes a computer storage 
medium; a computer configured to access the storage medium; a list of network 
addresses stored on the computer storage medium; a storage area on the computer 
storage medium, the storage area storing the data files; and a program executable on 
5 the computer, the program configured to determine an access frequency associated 
with one of the data files and modify the hst of network addresses based on the access 
frequency of the data file. 

Also according to the invention, a system for managing a plurality of data files 
for a web browser includes a storage area on a computer storage medium, the storage 

10 area storing the data files; a computer configured to access the storage area; and a 
program executable on the computer, the program configured to determine an access 
time associated with the computer accessing storage area, and further configured to 
delete data files in the storage area if the access time exceeds a threshold value. 

Also according to the invention, a method for managing a plurality of data 

15 files stored in a storage area for web browsers is disclosed. The method comprises the 
steps of indexing the stored data files in a database; storing user-defined search strings 
in a database; generating automated search strings based on the stored data files in the 
storage area; storing the automated search stings in the database; searching the 
database index according to the user-defined search strings and automated search 

20 stings; and identifying data files associated with the search strings. 

Another method in accordance with the present invention includes the steps of 
inputting a search string, searching a data field in a storage area, associating data files 
in the storage area with the data field, and deleting the data files associated with the 
data field having the search string. 

25 Another method according to the present invention includes the steps of 

searching a data field in a storage area, establishing a common address in the data 
field, and associating data files with the common address. 

Another method according to the present invention includes the steps of 
indexing data files in a storage area, and indexing network addresses associated with 

30 the data files in the storage area to increase access speed to the information in the data 
files. 

Additional features of the invention will become apparent to those skilled in 
the art upon consideration of the following detailed description of the illustrated 
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embodiment exemplifying the best mode of carrying out the invention as presently 
perceived. 



BRIEF DESCRIPTION OF THE DRAWINGS 
5 The detailed description particularly refers to the accompanying figures in 

which: 

FIG, 1 is a storage directory listing of data files associated with web pages 
stored in a storage directory, the directory listing showing data fields associated with 
the data files; 

10 FIG. 2A is a flow diagram illustrating automatic removal of files a user has 

indicated to be removed by using a search string for an address field; 

FIG. 2B is a flow diagram illustrating automatic removal of files a user has 
indicated to be removed by using a search string in the form of a structured query; 
FIG. 2C depicts an illustrative result of the structured query search string; 
15 FIG. 2D depicts another illustrative result of a structured query search string; 

FIG. 2E depicts yet another illustrative result of a structured query search 

string; 

FIG. 2F depicts still another illustrative result of a structured query search 

string; 

20 FIG. 3A is a flow diagram illustrating removal of files a user has indicated to 

be removed by using a search string for an address field, including a step in which the 
user must confirm deletion of the files; 

FIG. 3B is a flow diagram illustrating removal of files a user has indicated to 
be removed by using a search string in the form of a structured query, including steps 
25 to delete all files satisfying the query or selectively delete each file; 

FIG. 4 is a flow diagram illustrating sequential display of Internet addresses 
and the removal of all data files associated with the Internet address; 

FIG. 5 is a flow diagram illustrating the process of inputting search strings into 
a database used to store search strings for use in conjunction with a utility to 
30 automatically manage the data files; 

FIG. 6A is a flow diagram illustrating the utility used to automatically manage 
the data files by automatically deleting data files associated with the search strings 
Stored in the database at predetermined intervals; 
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FIG. 6B is a flow diagram illustrating the utility used to automatically manage 
the data files by automatically saving data files associated with the search strings 
stored in the database at predetermined intervals; 

FIG. 7A is a flow diagram illustrating a utility to automatically store search 
5 strings in the database based on a user's Favorite list; 

FIG. 7B is a flow diagram illustrating a utility to modify search strings 
obtained from the utility of Fig. 7 A; 

FIG. 8A is a flow diagram illustrating an alternative utility used to 
automatically manage the data files by automatically deleting data files not associated 
10 with the search strings stored in the database at predetermined intervals which also 
prompts a user to retain data files not associated with the search string if the data file 
has an access frequency exceeding a predetermined threshold, and based on the user's 
response, either deletes the data file or modifies the user's Favorite list and retains the 
data file; 

15 FIG. 8B is a flow diagram illustrating an alternative utility used to 

automatically manage the data files by automatically deleting data files not associated 
with the search strings stored in the database at predetermined intervals which also 
prompts a user to retain data files not associated with the search string if the data file 
has an access frequency exceeding a predetermined threshold, and based on the user's 

20 response, either deletes the data file, modifies the user's Favorite list and retains the 
data file, or modifies a Preferred list and retains the data file; 

FIG. 8C is a flow diagram illustrating an alternative utility used to 
automatically manage the data files by prompting a user to modify the user's Favorite 
list if the data files associated with a particular Favorite Internet site have not been 

25 accessed for a predetermined period of time, and based on the user's response will 
either retain the data files or delete the Favorite Internet site from the user's Favorite 
list and delete the associated data files; 

FIG. 9A is a flow diagram illustrating a utility used to delete all data files 
stored during a browsing session, or delete only selected data files stored during a 

30 session; 

FIG. 9B is a flow diagram illustrating an alternative utility used to delete all 
data files stored during a browsing session, or delete only selected data files stored 
during a session, and which prompts a user to confirm deletion of data files stored 
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during a session if the data files are associated with a Favorite Internet site stored in 
the user's Favorite list; 

FIG. lOA is an illustrative user interface used in conjunction with the 
illustrative flow diagram of Fig. 5, the user interface configured to allow a user to 
5 input a search strings into a database used to store search strings for use in 
conjunction with a utility to automatically manage the data files; 

FIG. 1 OB is an illustrative user interface used in conjunction with the 
illustrative flow diagram of Fig. 5, the user interface configured to allow a user to 
input a search strings into a database used to store search strings for use in 
10 conjunction with a utility to automatically manage the data files, and further 
configured to categorize individual strings as deletion or retention strings; 

FIG. 1 1 A is an illustrative user interface configured to allow a user to browse 
search strings stored in the database; 

FIG. 1 IB is an illustrative user interface configured to allow a user to browse 
15 search strings stored in the database, and further configured to indicate whether the 
displayed strings are either deletion or retention strings; 

FIG. 12 is a illustrative database used in the data file management system, the 
database including a current session database, a search string database, a favorite 
database, a cache database, a preferred database, a utility database, and a frequency 
20 database; 

FIG. 13 is a flow diagram in describing the process of searching the storage 
directory for files associated with a Favorite Internet site stored in the Favorites list; 

FIG, 14 is an illustrative user interface in which is displayed stored data files 
associated with a Favorite Internet site; 
25 HG. 15 is an illustrative user interface in which is displayed stored data files 

associated with a Favorite Internet site, and which provides the user the option to 
selectively delete data files based on the Last Accessed date; and 

FIG. 16 is a block diagram of an alternative embodiment, depicting a utility 
program running in concert with a web browsing program to manage data files stored 
30 in a storage area, the management based on a network address list. 



DETAILED DESCRIPTION OF THE DRAWINGS 
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The data file management system and method of the present invention allows a 
user to save those data files that the user has the most interest in while deleting those 
data files that were stored as a result of accessing an incorrect network address, or an 
network address of no current interest to the user, or and network address which is no 
5 longer of interest to the user. Furthermore, the system can be selectively configured to 
automatically delete data files no longer of interest to the user, or automatically delete 
certain data files specified by the user. Further still, the system allows a user to 
selectively interrogate all stored data files associated with a search string, or a 
particular data file, or a particular network site. Additionally, the system can be 
10 configured to automatically delete data files stored during a browsing session, or 
delete a selected subset of data files stored during a browsing session. 

A user commonly accesses a network, such as the Internet, via a personal 
computer connected to an Internet service provider (ISP). The personal computer 
includes a memory storage area, such as a hard disk, associated random access 
15 memory (RAM), and a web browsing program. The user launches the web browsing 
program to begin a browsing session, accesses various network sites during the 
browsing session, and exits the web browsing program to terminate the browsing 
session. 

As shown in Fig. 1, a storage directory in which data files are stored has a 
20 listing 1 which illustratively includes data fields Name 10, Internet Address 20, Size 
30, Expires 40, Last Modified 50, Last Accessed 60, Last Checked 70, and Type 80. 
Illustratively, these are generic terms in database fields for files stored by a web 
browser, such as Microsoft Internet Explorer. These fields include: 

Name: This field is the name of the file that is stored on the 

25 client computer. 

Internet Address: This is the Uniform Resource Locator (URL) that 

allows the browser on the client computer to locate the 
file on the web server. 
Size: This lists the size of the file, typically in kilobytes (kb). 

30 Expires: This is an optional field that allows the designer to place 

a date or the word "none". When a date is in this field, 
it is compared to the current date, and if the current date 



Docket No. 10252-0020 



Express Mail No. EL592238013US 



10 



Last Modified: 



10 



15 



Last Accessed: 



20 



Last Checked: 



25 



Type: 



30 



is later than the date in the field, the file is automatically 
replaced. If "none" is in the field no action is taken. 
This is an optional field which allows the designers to 
place a date that corresponds with the last date on which 
the file was changed or modified. Alternatively, the 
word "none" can be used. When a date is in this field 
the date along with the HTTP "conditional GET" 
command is sent to the server. The server compares the 
date to its "last modified" date of the file to determine if 
its version is newer than the one stored on the client's 
computer. If its version is newer, the newest version is 
downloaded to the client computer. If the version on 
the client's computer and that on the server are the same, 
the client computer uses the file stored on the client 
computer. If the word "None" is in this field, the file is 
always downloaded without a version test. 
This is an optional field that is used by the browser on 
the client computer to enter the last date this file was 
accessed by the browser. This is used by the browser's 
LRU to determine which files to remove when 
additional storage space is required. 
This is an optional field that is used by the browser on 
the chent computer to enter the last date this file was 
checked to determine if it has expired or has been 
modified. This is used by the browser's LRU to 
determine which files to remove when additional 
storage space is required. 
The type of data file, e.g. a text file, an HTML 
document, a cookie, etc. 



Illustratively, a listing 1 includes data files from four Internet domain 
addresses ~ domainl.com, domain2.com, domain3.com and products.com. From 
these four Internet domain addresses, nine separate Internet address 21-29 are shown. 
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representing the nine Internet addresses or files the user has accessed through a 
browser. Of course, one skilled in the art will appreciate that Fig. 1 shows only a 
partial listing of many thousands of data files stored in a cache storage area on the 
user's computer, as it is common to have many thousands of data files stored in a 
5 storage directory associated with a browser. 

After searching through various web pages, a user may determine that the only 
Internet address containing information of interest is in products.com, Internet address 
29. As shown in Fig. 2A, the present invention allows the user to efficiently and 
automatically delete numerous data files in the storage directory without inadvertently 
10 deleting data files associated with Internet address 29. In step 210, the user uses an 
input device to enter a sequence of characters or string indicative of data files the user 
wants to remove from the storage directory. Illustratively, the user would enter 
"domainl" to select all data files associated with domainl.com, i.e., Internet addresses 
21-23. 

15 The user's computer then searches the data field 20 for the string, as illustrated 

in step 220. When the Internet addresses containing this string are found in data field 
20, the user's computer automatically deletes the associated data files, as shown in 
step 230. Illustratively, the search string "domain 1" would result in data files 
imagel.jpg, image2.jpg, and image3.jpg being deleted. One skilled in the art will 

20 note that an alternative embodiment includes entering a string indicative of data files 
the user wants to save in the storage directory, and deleting all files not associated 
with this string. Thus, in the alternative embodiment just described, the user would 
enter the string "products. com", and all files not associated with the string 
"products.com" would be deleted. 

25 Another illustrative embodiment is shown in Fig. 3 A. In step 310, the user 

enters a string indicative of data files the user wants to remove from the storage 
directory. In step 320, the user's computer searches data field 20 for this string. 
When the Internet addresses containing this string are found, the user's computer 
prompts the user to confirm deletion of a data file having an addresses containing the 

30 string, as shown in step 330. If the user determines not to delete the data file, step 340 
skips that data file. If the user determines to delete the data file, step 350 deletes the 
data file from the storage area. 
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Yet another illustrative embodiment is shown in Fig. 4. In step 410, the data 
file management function searches the storage area for common Internet addresses. 
Illustratively, step 410 associates all data files common to domainl.com, 
domain2.com, domain3.com and products.com. Thus, data files associated with 
5 Internet addresses 21-23 are associated with domainl.com, data files associated with 
Internet addresses 24-26 are associated with domain2.com, data files associated with 
Internet addresses 27 and 28 are associated with domain3.com, and the data file 
associated with Internet address 29 is associated with products.com. In step 420, the 
user's computer prompts the user to confirm deletion of all data files associated with a 

10 common address. If the user determines not to delete the data files associated with a 
common address, step 430 skips the data files. If the user determines to delete the 
data files associated with a common address, the computer deletes the data files from 
the storage area, as shown in step 440. In step 450, the computer then determines 
whether all addresses have been interrogated. If no other addresses remain, step 460 

15 exits the routine. If there are addresses remaining, the process is repeated beginning 
with the next common address. Illustratively, deletion of all data files associated with 
domain 1 would result in deleting data files image Ljpg, image2.jpg, and image3.jpg. 

Of course, one of ordinary skill in the art will readily appreciate that common 
searching techniques know in the art can be employed in the present invention, such 

20 as using root expanders and boolean variables. Figs. 2B and 3B illustrate an 

alternative embodiment of the invention in which a boolean structured search is used 
to search the stored data files. The search string is a structured query that comprises 
the following variables: Name, Address, Type, Last Accessed, Last Modified, Last 
Checked, Expires, and a variable field. The Name and Address fields are text fields, 

25 the Type field comprises a list of predefined file types, and the Last Accessed, Last 
Modified, Last Checked, and Expires fields are date fields. The Variable field is a 
user defined field. 

The structured query search, and further descriptions of illustrative 
embodiments, will be better appreciated with reference to Fig. 12, which illustrates an 

30 exemplary database used in the data file management system 10. The database 

includes a current session database 1610, a search string database 1620, a favorite 
database 1630, a preferred database 1640, a utility database 1650, a frequency database 
1660, and a cache database 1670. The current session database 1610, search string 
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database 1620, favorite database 1630, preferred database 1640, utility databasel650, 
frequency database 1660 and cache database 1670 provide an indexing scheme for 
indexing each data file and each Internet address to increase the accessing speed to the 
inforanation contained in the data files, and to facilitate further utilities and functions 
5 of the data file management system and method. One of ordinary skill in the art will 
appreciate that any common database software can be used to realize the database 
embodiments and search engines disclosed herein. 

The current session database 1610 tracks all Internet sites and associated data 
files accessed during the current browsing session. Thus, from the time a user 
10 launches a web browser and begins accessing Internet sites, a database of all data files 
accessed during that session is created. The current session database 1610 fields are 
the Name, Address, Type, Last Accessed, Last Modified, Last Checked, Expires and 
Delete fields. 

The search string database 1620 stores all user-defined and automatically 

15 generated search strings. Often a user will conduct a repetitive search after each 
browsing session. Accordingly, when a user enters a search string, the user has the 
option to save the search string in the search string database 1620. Thus, the user will 
not have to receptively enter the same search string. 

The Favorite database 1630 tracks all Internet sites and associated data files 

20 corresponding to a user's favorite list, A favorite list is a list generated by the user for 
"favorite" Internet sites, i.e., Internet sites that the user often visits. However, the term 
'Tavorite" is not used in the subjective sense; rather, a favorite list merely allows a 
user to select a frequently accessed Internet site quickly and conveniently, e.g., from a 
pull-down menu, rather than by manually entering the Internet address. The Favorite 

25 database 1630 fields are the Name, Address, Type, Last Accessed, Last Modified, Last 
Checked, and Expires fields. 

The preferred database 1640 tracks all Internet sites and associated data files 
corresponding to a user's preferred list. A preferred list is a list of "preferred" Internet 
sites that is not in the user's Favorite list. For example, a user may access an on-line 

30 movie review Internet site infrequently, perhaps on a monthly basis. The user may not 
desire to add the Internet site to the Favorite list for several reasons. First, adding 
infrequently visited Internet sites to the Favorite list will create a very large favorite 
list over time, and thus it will be difficult for the user to quickly find the Internet site 
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among the large list. Additionally, the user may not want the Internet site listed in the 
event that another person uses the user's computer. 

The utility database 1650 stores user preference settings for the data file 
management system. 

5 The frequency database 1660 is a database that tracks the frequency a user 

accesses a particular Internet site during all browsing sessions. Illustratively, the 
frequency database 1660 comprises a list of Internet sites accessed, the date the 
Internet site was first accessed, the date the Internet site was last accessed, and how 
many times the Internet site has been accessed. The frequency database 1660 is used 
10 to notify a user when a particular Internet site the user often accesses is not contained 
in either the user's Favorite database 1630 or preferred database 1640, or when a 
particular Internet site in either user's Favorite database 1630 or preferred database 
1640 has not been accessed recently. The frequency is determined by dividing the 
total number of times the Internet site has been accessed by the time period between 
15 the first and last access. The frequency can be specified as number of accesses per 
week, number of accesses per month, etc. 

The cache database 1670 stores all information regarding all data files stored 
in the caches. The cache database fields are the Name, Address, Type, Last Accessed, 
Last Modified, Last Checked, and Expires fields. 
20 The current session database 1610, search string database 1620, favorite 

database 1630, preferred database 1640, utility database 1650, frequency database 
1660, and cache database 1670 facilitate structured queries. Fig. 2B is a flow diagram 
illustrating automatic removal of files a user has indicated to be removed by use of a 
structured query. In step 250, the user inputs an illustrative search string containing 
25 the following search fields: Name, Address, Type, Last Accessed and Variable. Fig. 
2C depicts the illustrative results of the search string with the following data fields; 
Name = "Iwidget!" or 'MCookie!" 
Address - "Idomainl !" 
Type = Cookie or JPEG 
30 Last Accessed >= 6/1/00 

Variable = Site Frequency > 10/Month 
Of course, fewer or more data fields can be included in the search string. For 
example, if the user determines that the only Internet address containing information 
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of interest is in products.com, Internet address 29, the user could enter the string 
"domain!" where the root expander would result in the search string matching the 
domain 1, domain2 and domain3 addresses contained in the Address field of the cache 
database 1670. Accordingly, data files 21-28 are be deleted by using the search string 
5 "domain!". Similarly, as described above, the user can select the string to be 

indicative of data files the user wants to save in the cache, and thus delete all files not 
associated with this string. Thus, in the alternative embodiment just described, the 
user would enter the string " [products !", and all files not associated with the string 
"Iproducts!" would be deleted. Figs. 2D, 2E and 2F depicts illustrative results for 

10 search strings "Name = Iwidget! or [cookie! AND Address = !domainl ! AND Type - 
(Cookie or JPEG) AND Last Accessed >= 6/1/00 AND Site Freq >10/M", 
"Idomainl ! AND Last Modified = 6/1/00" and "TYPE = cookie AND Last Accessed 
= 6/1/00", respectively. 

When the search string is not in the form of a structured query, then by default 

15 only the Name and Address fields are searched for data associated with the search 
string. A default root expander is appended to the search string. Thus, the string 
"domainl" is by default the structured query "!domainl !", and any file with the string 
"domain 1" occurring in its name or address field will be identified. Of course, one of 
ordinary skill in the art will recognize that the default condition can instead be an 

20 exact phrase. Thus, the string "domainl" can, by default, be configured to identify 
files only with the exact name "domainl" or address "domainl" 

As a user will often repeat the same search over time, searches can be stored in 
the search database 1620 to "allow a user to replicate a common search. Fig. 5 is a 
flow diagram illustrating the process of inputting searches into the search database 

25 1620, and Fig. lOA is an illustrative user interface used in conjunction with the 
illustrative flow diagram of Fig. 5. Fig. lOA depicts the user interface 1410 
configured to allow a user to input search strings into the search database 1620. 

Referring to Figs. 5 and lOA, in step 510, the user selects either to add a new 
search or edit an existing search string. If the user elects to add a new search string, 

30 the user activates add new button 1420. The user is then prompted to add a new 
search string in step 520, and presses the save button 1430 to store the string in the 
search string database 1620. If the user is finished editing or adding new strings, 
pressing the close box 1440 will end the process, as depicted in step 540. 
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The user can also edit existing searches in step 510 by selecting one of the 
searches displayed in window 1442. Fig. lOA shows three illustrative search strings 
the user may edit: "http://abouttmcss.coni/iniages/call_back.gif', which is an Internet 
web site; "Name = ! widget! or [cookie which is a structured query; and 
5 "widgetl 104.jpg", which is a file name. Illustratively, the user has selected the search 
string "http://abouttmcss.com/images/call_back.gif' to edit in text edit box 1444, as 
depicted by step 550. The user can either or edit or delete the selected string in step 
560. 

Should the user edit the selected string, changes are made in text edit box 1444 

10 in accordance with step 570. Illustratively, the string "http://abouttmcss.com/images/ 
call_back.gif' relates to an image file most likely referenced in an HTML document. 
Thus user can search for this document, and all related documents, by editing the 
string to "!tmcss!". The string is then saved to the search string database 1620 by 
pressing save button 1430. Prior to saving the string, however, in step 572 the 

15 computer prompts the user to either replace the unedited string with the edited string, 
or leave the edited string intact and add the edited string to the search database 1620, 
as illustrated in step 580. 

Conversely, the user may elect to delete the search string by pressing delete 
button 1450, which deletes the search string from the search string database 1620. 

20 Fig. 1 1 A is an illustrative user interface configured to allow a user to browse 

search strings stored in the search string database 1620. A user can select a search 
string by clicking on the string displayed in window 1510, or by traversing the strings 
in the search string database 1620 by using the first button 1512, previous button 
1514, next button 1516, and last button 1518. The selected string is displayed in 

25 search string text box 1520. 

An exemplary embodiment of the disclosure includes a utility feature that 
periodically manages the Internet data files stored on the user's computer. FIG. 6 A is 
a flow diagram illustrating the utility which is used to automatically manage the data 
files by automatically deleting data files associated with the search strings stored in 

30 the search string database 1620. The utility is activated by an event trigger in step 
600. The event trigger can be set by launching the browser program, exiting the 
browser program, or a periodic event, e.g., a weekly or daily activity. The event 
trigger can also be set to trigger if the average access time to the cache exceeds a 
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predefined threshold, e.g., 100 ms. The average access time is the average time for a 
browser to search and find requested data files in the cache. The event trigger is 
stored in the utility database 1650, 

When the trigger event occurs, the computer retrieves the next search string 
5 from the search string database, beginning with the first string, as illustrated in step 
602. Referring to Fig. 1 1 A, the first search string selected from the search string 
database 1620 in step 604 is the text string "abouttmcsxom". In step 604, the cache 
database 1670 is searched and all data files with an address or name associated with 
the search string "abouttmcs.com" are identified. In step 606, all the data files 

10 associated with the search string "abouttmcs.com" are deleted, as are the 
corresponding database entries. 

Upon deletion of the files, if no other files remain in the cache, step 608 exits 
the utility. Conversely, if there are data files remaining in the cache, step 610 
determines if another search string is awaiting execution. If no search string is 

15 awaiting execution, the utility is terminated. However, if another search string is 

awaiting execution, step 602 and all subsequent steps are again executed for the next 
search string. 

Upon completion of the utility of Fig. 6A, the user's cache is emptied of all 
data files that are of no interest to the user. Accordingly, access time to the cache is 

20 decreased. Furthermore, as there are now fewer data files in the cache, the user can 
more easily interrogate the remaining data files manually, should the user so decide. 

Of course, one of ordinary skill in the art will recognize that the search strings 
can be used to retain data files rather than delete data files. Fig. 6B is a flow diagram 
illustrating a utility which is used to automatically manage the data files by 

25 automatically retaining data files associated with the search strings stored in the 

search string database 1620. The utility is activated by an event trigger in step 620. 
The event trigger can be set by launching the browser program, exiting the browser 
program, or a periodic event, e.g., a weekly or daily activity. 

When the trigger event occurs, the computer retrieves the next search string 

30 from the search string database, beginning with the first string, as illustrated in step 
622. Referring to Fig. 1 1 A, the first search string selected from the search string 
database 1620 in step 622 is the text string "abouttmcs.com". In step 624, the cache 
database 1670 is searched and all data files with an address or name associated with 
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the search string "abouttmcs.com" are identified. In step 626, the system determines 
if another search string is awaiting execution. If another search string is awaiting 
execution, step 622 and all subsequent steps are again executed. If no search strings 
remain, then all data files not identified are deleted in step 626 and the utility is 
5 terminated. 

One of ordinary skill in the art will appreciate that the disclosure is not limited 
to the illustrative embodiments of Figs. 6 A and 6B. For example, another illustrative 
embodiment includes selectively determining whether each search string is a 
"deletion" or "retention" string. Search string database 1620 includes a field that 
10 identifies each search string as either a deletion or retention string. A deletion string 
is a search string that results in deletion of all data files identified in accordance with 
the search criteria of the search string. Conversely, a retention string is a search string 
that results in retention of all data files identified in accordance with the search criteria 
of the search string. 

15 Figs. lOB and 1 IB are illustrative user interfaces configured to allow a user to 

edit and browse search strings stored in the search string database 1620. The 
interfaces are in all respects the same as the interfaces of Figs. lOA and 1 1 A, except 
for the referenced sections. In Fig. lOB, each search string has an associated 
designation letter 1462. The letter "D" represents that the associated search string is a 

20 deletion string; the letter "R" represents that the associated string is a retention string. 
The user determines whether the selected string is a deletion or retention string by 
selecting the appropriate check box in string type edit box 1460. Illustratively, the 
string "http://abouttmcs.corn/images/call_back.gif' has been selected as a deletion 
string. 

25 The user interface of Fig. 1 IB displays the search strings contained in the 

search string database 1620 in the same manner as the user interface of Fig. HA, 
except for the addition of the designations letters 1462. Thus, executing a data file 
management utility similar to the utilities described in Figs. 6A and 6B will result in 
deletion of all files corresponding to the deletion search strings and retention of all 

30 files corresponding to the retention search strings. 

Executing the data file management utility of Figs. 6A or 6B may 
inadvertently result in data files associated with a user's Favorite sites being deleted, 
resulting in longer access times to the site as many of the data files associated with the 
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Favorite site will need to be downloaded. As the user will most often visit sites in the 
favorites list, this is undesirable. These inadvertent deletions are prevented by 
including search strings based on the user's Favorite list, which are generated in 
accordance with the flow diagram of Fig. 7A, which describes a utility to 
5 automatically store search strings based on a user's Favorite list. These automated 
search strings are stored in the Favorite database 1630. Files associated with the 
search strings based on the user's Favorite list are retained. 

In step 700, the user's Favorite list is read and search strings based on the 
Favorites list are generated and stored in the Favorite database 1630. The search 
10 strings are broad search strings that ensure that nearly all data files associated with a 
particular favorite site are retained. Illustratively, a Favorite site is 
"http://www.domain6.com/welcome.asp". The resulting broad search string is 
"!domain6!". Thus, files associated with cache database 1670 Name or Address fields 
containing the entry "domain6" will be retained. The Favorites list is then monitored 
15 in step 710. When the favorites list is updated, either by adding or deleting a Favorite 
site, step 700 is again executed and the Favorite database is updated accordingly by 
either adding or deleting the relevant search string. 

A user may not desire to retain all files associated with a Favorite site. For 
example, a user may desire to delete a cookie corresponding to a first Favorite site, 
20 and delete all data files corresponding to a particular product (e.g., shoes) offered for 
sale at a second Favorite site. Fig. 7B is a flow diagram describing a utility to modify 
the search strings obtained from the Favorites list during execution of the utility 
described in Fig. 7A. In step 720, the user selects a search string from the Favorite 
database 1670. In step 722, the user determines whether to edit or delete the string. 
15 If the user deletes the string in step 728, the user may either select other strings to 
delete or edit, or exit the utility, as shown in step 730. 

Conversely, the user may edit the string in step 724 and then store the edited 
string in the Favorite database in step 726. Blustratively, the user can edit a first string 
from "IdomainlO!" to "IdomainlO! AND NOT TYPE = Cookie" to delete all cookies 
>0 associated with the first Favorite site, and edit a second string from "Idomainl 1 !" to 
"idomainll! AND NOT Ishoe!" to delete all files associated with the shoe products 
offer for sale at the second favorite site. 
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Often a user will access an Internet site but not add the Internet site to the 
user's Favorite list. Thus, deletion of the data files associated with a site the user 
visits often is not desired, as the user will most likely visit the site again, resulting in 
longer access times to the site as many of the data files associated with the site will 
5 need to be downloaded. Thus, when the data files in the cache are being deleted 
during the execution of an automatic utility, or when the user is manually deleting 
data files, the process described by the flow diagram of Fig. 8A ensures that the user 
will not inadvertently delete data files the user often accesses. In step 800, a deletion 
string is selected from the search string database 1620 and files associated with that 

10 string are identified. Prior to deletion, however, the access frequency of the identified 
files is checked against a threshold frequency in step 804. The access frequency of 
each data file is stored in the frequency database 1660, and the threshold frequency is 
either user defined (e.g. 10 accesses per month, 10 access per week, etc.) or preset. 
The threshold value is stored in the utility database 1650. If the data file access 

15 frequency is less than the access frequency threshold, the data files associated with the 
string are deleted. 

However, if the data file access frequency is greater than the access frequency 
threshold, the user is prompted to add the Internet site associated with the data file to 
the user's Favorite list in step 806. Illustratively, the Internet site will be the most 

20 common site associated with all data files identified from the search string, e.g. a 

parent string common to most, if not all, data files in the identified set of data files. If 
the user does not add the Internet site to the Favorite list in step 808, the data files 
associated with the string are deleted. However, if the user decides to add the Internet 
site to the Favorite list, all data files associated with the string are retained in step 812, 

25 and the parent Internet address string is added to the user's Favorite list in step 816. 
The Favorite database 1630 is updated accordingly. 

In an alternative embodiment, the user may choose to add the Internet site to a 
Preferred list rather than the Favorite list. A preferred database 1640 that tracks all 
Internet sites and associated data files corresponding to a user's preferred list. A 

30 preferred list is a list of "preferred" Internet sites that is not in the user's Favorite list. 
For example, a user may access an on-line movie review Internet site infrequently, 
perhaps on a monthly basis. The user may not desire to add the Internet site to the 
Favorite list for several reasons. First, adding infrequently visited Internet sites to the 
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Favorite list will create a very large favorite list over time, and thus it will be difficult 
for the user to quickly find the Internet site among the large list. Additionally, the 
user may not want the Internet site listed in the event that another person uses the 
user's computer. Nevertheless, the user may access the Internet site often enough that 
5 the user desires to retain associated data files in the cache. 

The process described by the flow diagram of Fig. 8B ensures that the user 
will not inadvertently delete data files the user often accesses, and also ensures that 
the user will not develop a burdensome Favorites list. In step 820, a deletion string is 
selected from the search string database 1620 and files associated with that string are 
10 identified. Prior to deletion, however, the access frequency of the identified files is 
check against a threshold frequency in step 822. If the data file access frequency is 
less than the access frequency threshold, the data files associated with the string are 
deleted. 

However, if the data file access frequency is greater than the access frequency 

15 threshold, the user is prompted in step 826 to add the Internet site associated with the 
data file to the user's Favorite list, or add the Internet site to the user's Preferred list, 
or delete the associated data files. If the user decides to delete the data files in step 
828, the data files associated with the string are deleted, as illustrated in step 830, 
However, if the user decides to add the Internet site to the Favorite list, all data files 

20 associated with the string are retained in step 834, and the parent Internet address 
string is added to the user's Favorite list in step 838. The Favorite database 1630 is 
updated accordingly. 

Likewise, if the user decides to add the Internet site to the Preferred list, all 
data files associated with the string are retained in step 832, and the parent Internet 

25 address string is added to the user's Preferred list in step 836. The Preferred database 
1640 is updated accordingly. 

Another illustrative embodiment includes a utility used to automatically 
manage the data files by prompting a user to modify the user's Favorite list if the data 
files associated with a particular Favorite Internet site have not been accessed for a 

30 predetermined period of time. Based on the user's response, the utility will either 

retain the data files or delete the Favorite Internet site from the user's Favorite list and 
delete the associated data files. This process is described with reference to Fig. 8C. 
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In step 840, the utility interrogates the user's Favorites list and determines 
when the last time a favorite site was accessed. If the favorite site has been accessed 
more recently than a threshold date as defined in step 842, then that Favorite site and 
all data files associated with that favorite site are retained in step 848. Illustratively, 
5 the threshold date can be a user defined date, e.g., 3 months earlier, 6 months earlier, 
etc., or can be a preset value. This threshold date is stored in the utility database 
1650. 

If the favorite site has not been access after the threshold date, then the user is 
prompted in step 844 to retain or delete the Favorite site from the Favorite list. If the 

10 user decides to keep the Favorite site in the user's Favorite list in step 846, then that 
Favorite site and all data files associated with that favorite site are retained in step 
848. However, if the user decides to delete the Favorite site from the Favorites list, 
then the Favorite site is deleted from the Favorite list in step 848, and all associated 
data files are likewise deletes in step 850. The Favorite database 1630 is updated 

1 5 accordingly. 

Of course, one or ordinary skill in the art will readily appreciate that a user's 
preferred list can be managed in the same manner as the user's Favorite list as 
described above. 

In an alternative embodiment of the disclosure, a user can delete all data files 
20 stored during a browsing session while retaining all previously stored data files. Fig. 
9A depicts a flow diagram illustrating a utility used to delete all data files stored 
during a browsing session. Additionally, the user can specify that only selected data 
files stored during a session be deleted. 

For each browsing session, information relating to all Internet sites and 
25 associated data files accessed during the current browsing session are stored in the 
current session database 1610 . Thus, from the time a user launches a web browser 
and begins accessing Internet sites, a database of all data files accessed during that 
session is created. The current session database 1610 fields are the Name, Address, 
Type, Last Accessed, Last Modified, Last Checked, Expires, and Delete fields. A 
30 browsing session begins when the browser is launched in step 900. Step 902 

determines whether the data files stored during the session will be deleted. If the user 
elects not to delete the session, the browsing session proceeds and none of the data 
files are deleted after the user exits the browser in step 916. 
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If the user elects to delete the session, step 904 determines whether all the data 
files stored during the session will be deleted or if only selected data files will be 
deleted. If all data files are to be deleted, information corresponding to all data files 
stored during the session will be input into the current session database 1610, and all 
5 delete fields for each entry are by default set to a true value in step 910. When the 
user exits the browsing session in step 912, the current session database 1610 is 
searched by the delete field and all data files for which the delete field is true are 
deleted. 

If only selected data files are to be deleted after the session, the user selects 

10 data files in step 906. Illustratively, a user may desire to keep all data files stored 

during a session except for cookies. One method of accomplishing this is to suppress 
acceptance of cookies in the browser program. However, suppressing acceptance of 
cookies may cause errors when browsing web pages, or relevant information the user 
inputs into a web page may not be displayed. Thus, rather than suppressing cookies, 

15 the user desires that cookies be automatically accepted by the browser during the 
session. The cookies are then stored in the user's cache. 

To avoid deleting each individual resulting cookie after the browsing session, 
the user can select from a drop down menu to delete cookie files, or can input a 
structured query indicating the same. In step 908, the delete fields corresponding to 

20 the selected data files to be deleted are set to true in the current session database 

1610, and the delete field corresponding to all other files is false. When the user exits 
the browsing session in step 912, the current session database 1610 is searched by the 
delete field and all data files for which the delete field is true are deleted in step 914. 
Thus, in the example above, only the cookies stored during the user's current 

25 browsing session are deleted, and all other cookies stored prior to the browsing 
session are retained. 

In another alternative embodiment of the disclosure, a user can delete all data 
files stored during a browsing session while retaining all previously stored data files, 
and also retain all data files stored during the browsing session associated with 

30 Internet sites from the user's Favorite list. Fig. 9B is a flow diagram illustrating an 
alternative utihty used to delete all data files stored during a browsing session, or 
delete only selected data files stored during a session, and which prompts a user to 
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confirm deletion of data files stored during a session if the data files are associated 
with a Favorite Internet site stored in the user's Favorite list. 

Steps 920, 922, 924, 926, 928, 930, 932 and 940 of Fig. 9B are similar to steps 
900, 902, 904, 906, 908, 910, 912 and 916, respectively, of Fig. 9A. However, prior 
5 to deleting data files stored during the browsing session, step 934 prompts the user to 
confirm deletion of data files stored during a session if the data files are associated 
with a Favorite Internet site stored in the user's Favorite list. If the user confirms 
deletion, all data files for which the delete field is true in the current session database 
1610 are deleted in step 938. If the user elects to retain the data files stored during a 

10 session if the data files are associated with a Favorite Internet site stored in the user's 
Favorite list, the delete fields corresponding to those data fields are changed from 
'True" to "False" before execution of step 938. 

Of course, one or ordinary skill in the art will readily appreciate that a user's 
preferred list can be managed in the same manner as the user's Favorite list as 

15 described above. 

Another exemplary embodiment of the disclosure searches the cache for data 
files associated with a favorite Internet site stored in the Favorites list, and allows the 
user to browse all stored data files associated with the search string. As shown in 
Fig.l3, a user selects a Favorite site from the user's Favorite list in step 1710. In step 

20 1720, a search string is created from the Favorite site and all data files associated with 
the Favorite site are identified and displayed in step 1730. Fig. 14 provides 
illustrative search results based on a user's Favorite site (e.g., a web page entitled 
"Widgets from Domain 1. com"). 

Fig. 15 is an illustrative user interface associated with another alternative 

25 embodiment of the disclosure that searches the cache for data files associated with a 
favorite Internet site stored in the Favorites list, and allows the user to browse all 
stored data files associated with the search string. Additionally, the user can 
selectively delete each data file by selecting delete boxes 1520 - 1570, or the user can 
delete all associated files by selecting the macro delete box 1510. 

30 Exemplary embodiments have been described above with reference to the 

database structure of Fig. 12. Of course, one of ordinary skill in the art will appreciate 
that the embodiments need not implement a database structure, and can be implement 
by storing much of the search string data, associated data file data (i.e., access 
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frequency, type, etc.) and network address information in indexed or non-indexed flat 
files. As shown in Fig. 16, a computer 1800 accesses a list of network addresses 
1850 and a storage medium 1870 in which is stored data files in storage area 1880. 
Program 1810 is executed on the computer 1800, and the program is configured to 
5 delete data files not associated with first list of network addresses. The list of network 
addresses 1850 is a text file containing the network addresses, sorted 
alphanumeric ally. Alternatively, the list of network addresses is a user's favorite list, 
and is illustratively a collection of HTML documents accessible by the user's web 
browsing program. Illustratively, storage area 1880 is a hard drive connected to 

10 computer 1800, and storage area 1880 is the cache directory associated with user's 
web browser. Program 1810 is a utility program running in concert with the user's 
web browser software. Computer 1800 and program 1810 can be programmed to 
implement the algorithms depicted in the flow diagrams previously described, 
utilizing an indexed or non-indexed flat file data format. 

15 Although the invention has been described in detail with reference to certain 

preferred embodiments, variations and modifications exist within the scope and spirit 
of the invention as described and defined in the following claims. 



